Methods
We present the results of an institutional review boardexempted investigation conducted among member organizations of the CSD and among dermatologists and dermatology residents in Texas from April 1, 2011 , through March 31, 2013 . Preliminary data for the purpose of needs assessment were collected via surveys of heads of CSD organizations about dermatologists' involvement and referral of patients based on the demographics of registrants (patients vs physicians vs others) and interviews they conducted with patients concerning their means of initial contact (physician referrals vs independent searches). 5 From April 1 through June 30, 2011, an anonymous questionnaire was made available to dermatologists and dermatology residents at meetings of the Dallas/Ft Worth and Texas dermatologic societies, surveying their use of iPhonecompatible devices and their awareness and frequency of referral to CSD organizations (eAppendix in the Supplement). In September 2011, the Skin Advocate iPhone App was released as a free download in the Apple application store, and survey respondents and members of the Texas Dermatologic Society were notified of its availability via e-mail ( Figure 1 ). This iPhone app contains the contact information of CSD organizations in the form of direct links that enable users to contact these organizations via telephone or e-mail or to register for more information with only 2 "clicks." The app also has a "share" function by which users can send the same contact information to other parties via an anonymous e-mail. E-mail messages are routed through the SID server, masking the addresses of senders. Patients then receive "do-not-reply" e-mail messages from the SID with contact information for the identified CSD organization in the form of direct links, enabling patients to contact or register for the relevant organization with 1 "click." The app tracks the number of downloads and users and the number of times it is used; these numbers were recorded monthly.
Although the intention was to conduct the study for 6 months (October 1, 2011, through March 31, 2012), in December 2011, the investigators became aware that use of the Skin Advocate iPhone App had spread outside the study population of Texas dermatologists and residents. Because the anonymous user design prevented identification of users outside Texas, the study period was truncated to minimize contamination of the data. In January 2012, approximately 3 months after the app was released, a follow-up post-intervention questionnaire was sent via Survey Monkey (an online survey tool; www.surveymonkey.com) to the original respondents regarding their awareness and frequency of patient referrals to advocacy organizations. Pre-intervention and post-intervention responses to the questionnaire were compared in a masked fashion.
Before the intervention, 5 CSD organizations with the most complete prestudy data were selected for inclusion because the prestudy data could serve as historical controls (eg, number of patient registrations by month from 2009 or before). Their infrastructure for tracking registrations and the inclusion of common and rare skin conditions were also factors in this selection. We included the National Eczema Association (NEA), National Alopecia Areata Foundation (NAAF), Foundation for Ichthyosis and Related Skin Types (FIRST), National Foundation for Ectodermal Dysplasias (NFED), and Sturge-Weber Foundation (SWF). These organizations provided information, including the number of registrants by month from Texas from January 1, 2009, through December 
Results

Baseline Needs Assessment
Heads of all CSD organizations responded to the preintervention organization survey (100% response rate), reporting that before the intervention less than 10% of those registering for their mailing lists were physicians and that less than 10% of patients cited physician referral as their means of contact. From April 1 through June 30, 2011, the investigators received 115 completed pre-intervention questionnaires (100% response rate). These surveys were administered at dermatology meetings and collected at the end of the meetings. Gender and practice demographics were similar in the survey respondents, with 52% male and 48% female and with 49% practicing in academic settings, 45% in private practice, and 6% in both settings. The age distribution of the study population peaked in the 30s (approximately 55%), indicating that our emphasis on the target age demographic of dermatology residents and recent graduates had been achieved. Among survey respondents, 85% used smartphones, 90% of which were iPhone compatible (76% of the total). Of those with iPhonecompatible devices, 90% used these devices for medical workrelated purposes. Among all respondents, 28% could not identify any skin disease corresponding to an existing patient advocacy organization. At least 30% had never referred a patient to an advocacy organization, where referral was defined as simply mentioning the existence of an advocacy organization to a patient. Of those who had referred patients, 64% did so at most 3 times per year. The most common reasons for not referring patients were lack of awareness of the organizations and the time-consuming nature of making referrals. When asked whether they would use an iPhone app that streamlined referrals, 85% reported that they would, and 85% reported that the iPhone app would likely increase their referrals to advocacy organizations. 5 
App Use and Referrals
One month after its introduction, the Skin Advocate iPhone App had been downloaded by 304 users and used 1006 times (3.3 times per user). This indicated improvement in referral behavior compared with the self-reported referrals for 95% of Texas dermatologists. After 3 months (January 1, 2012), there had been 590 downloads and 1985 uses of the app (3.4 uses per user per month). By 6 months (March 31, 2012), there had been 1056 downloads and 3641 uses (3.4 uses per user per month). Throughout the study, mean app use ranged from 3.3 to 3.6 uses per user per month, maintaining the 3-fold improvement compared with self-reported referral for 90% of the study population and a 12-fold improvement for 64% of the study population.
For the post-intervention survey sent to the original respondents in January 2012, complete surveys were received from approximately 50% of the study population. There was 10% attrition due to e-mail addresses that failed to reach destinations. More than 95% of post-intervention respondents reported awareness of 1 or more of the patient advocacy organizations in the CSD, and 80% reported having referred patients to 1 or more of these organizations, with improvement in both awareness and referral reported with respect to all CSD organizations (Figure 2) . At follow-up, 60% reported having used the Skin Advocate iPhone App, including 40% who had become regular users (defined as using the app at least once monthly); 20% reported not having iPhones, leaving 20% who had iPhones and did not use the app. A follow-up query of these 5 patient advocacy organizations was conducted in early 2013 to assess patient registrations in 2012 (the year after the original 3-month study period). By that time, more than 2700 users had used the Skin Advocate iPhone App more than 10 300 times; more than 1100 of these referrals came from outside North America. Reported registrations from NEA indicated that peaks in both Texas and worldwide registrations occurred in 2011 (>2 and >2.6 times greater than registrations for the next highest year [2010] , respectively). The 2012 Texas and total worldwide registrations (>1.8 and 1.9 times those of 2010, respectively) indicated a substantial and sustained post-intervention increase in patient registrations, although not to the level of the peak in 2011 soon after the Skin Advocate iPhone App release. For NAAF, Texas registrations in 2012 equaled that of 2010 (the year ganizations did not report any other factors or changes with respect to their efforts to promote patient registrations during the study period other than those noted above.
Registrations for CSD Organizations
Discussion
App Use and Effect on Referrals
Both self-reported data and objective data tracking downloads and use of the Skin Advocate iPhone App reflect a sub- stantial increase in physician awareness and referrals to CSD organizations among Texas dermatologists and dermatology residents after introducing the Skin Advocate iPhone App. These observations correspond with data collected by other investigators in a process identified as the Diffusion of Innovations Curve for new technologies. 6 Specifically, the 40% of post-intervention respondents who reported becoming regular users of the Skin Advocate iPhone App is substantially higher than the standard (expected) percentage of early adopters for new technologies (13.5%). We hesitate to conclude from this that dermatologists are necessarily among the most willing adopters of new technologies; it is possible that the app was simply useful. This high percentage may also reflect some degree of selection bias in the follow-up survey respondents because those who became regular users of the app may be more likely to respond to a follow-up survey. Adopting a new technology and responding to a follow-up survey may be behaviors characteristic of early adopter-type individuals. Tracking data for use of the app at the close of the study period also indicated that most referrals from the app were generated by approximately 20% of the users; this finding could suggest varying degrees of the early adopter phenotype in the study population and the existence of a subset of "superusers."
The authors received feedback from some dermatologists that indicated they did not notice the "share" button, which sends referral e-mails to patients. Some used the app to access patient advocacy organization contact information, which was handwritten for patients rather than using the referral e-mail capability of the app. Others used this strategy for patients who did not use e-mail regularly. Thus, there may have been a larger effect on physician referral behavior than the app was able to track electronically because of these lowtech referrals.
Effect on Registrations for CSD Organizations
Patient registration data reflected a relatively immediate increase for the organizations that represented more common diseases, with the greatest effect for the most common condition, eczema (NEA), followed by alopecia areata (NAAF) (once corrected for confounding variables). An increase in registrations was reported by NFED in the initial 3 months after app release, whereas for the other rare conditions, ichthyosis (FIRST) and Sturge-Weber syndrome (SWF), the data were insufficient to detect differences.
At the 1-year post-intervention follow-up (in 2012), NEA's Texas and total worldwide annual registrations compared with pre-intervention numbers reflected a substantial and sustained effect, although not to the extent of the initial registration peak in 2011 after release of the app. Initial publicity at dermatology meetings and novelty of the innovation may have contributed to the initial peak, and perhaps reminders or other reinforcing factors may be required to promote referrals after the novelty of an innovation wears off. The relatively high number of registrations at onsite registration drives held by NAAF at their October 2010 conference (the year before the app release) suggests that conventional methods of outreach (eg, inperson conversations at conferences) are also effective. The Skin Advocate iPhone App is intended to complement conventional methods. For NAAF, the 2012 Texas annual registrations, which equaled the 2010 peak, suggests that over time patient referral tools, such as the Skin Advocate iPhone App, could help to compensate for the absence of conventional higheffect and labor-intensive methods (eg, on-site registration drives). The 2012 increase in registrations for FIRST and NFED compared with the absence of similar changes during the first 3 months after intervention could indicate that for less common diseases, a longer period may be required for affected patients to be identified and referred to relevant organizations. Thus, the effect of a referral tool, such as the Skin Advocate iPhone App, may be delayed compared with that for more common diseases. For a rare condition, such as Sturge-Weber syndrome, only a few health care professionals in a given state (eg, Texas) may be responsible for most of the diagnosed cases and referrals to patient advocacy organizations; lack of change in patient registrations could be attributed to the sheer rarity of a condition and the possibility that relatively fewer health care professionals in a region might have iPhones, brochures, and other patient referral tools. 7 After release of the app, SWF leaders began to report relatively large numbers of registrations coming from unexpected places, such as Africa, and later from Asia. Their total worldwide registrations increased 75% between 2010 and 2011, followed by a 3.5-fold increase in 2012 compared with 2011 (this meant a 6-fold increase in 2012 compared with registrations before 2011). This increase corresponded chronologically to tracking data for international use of the Skin Advocate iPhone App, which showed that it had been used outside North America more than 1100 times. This finding is also interesting in light of reports of global information technology use that indicate mobile phone use has leapfrogged over other means of Internet use, especially in the less-developed regions of the world.
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Conclusions
This study demonstrates that an iPhone app that streamlines referrals to patient advocacy organizations for skin disease improved self-reported physician awareness and subsequent referrals to these organizations. It also increased patient registrations, with the most immediate and greatest effect on organizations that represent more common diseases.
